Abstract. The goal of this paper is to carry out the comparative dynamic analysis of value added as part of total output created by the industry A02 (Forestry and logging) in the Baltic States (LTA, LTU, EST) and Finland (FIN) for the period of 2000-2014. The empirical material of the research is the "National Input-Output tables for the period 2000-2014" available on the World Input-Output Database (WIOD) with its unified structured statistical information in monetary terms. The discussion part of the paper is devoted to identification of the most important reasons, which cause significant differences in the economic efficiency of industry A02 in LTA, LTU, EST, FIN. The time series of value added as part of total output in the industry A02 are investigated. The comparative approach allows us to recognize sufficient differences in the shape of value added trends in the industry A02 in different countries. Coefficient of variation for value added calculated using trend corrected data is offered as original industry dynamics attribute. The version of input-output model is the theoretical tool to establish the most important reasons, which cause significant differences in the productivity of the industry A02 in LTA, LTU, EST, FIN (in the sense of value added creation).
Introduction
The aim of the study is to carry out the comparative dynamic analysis of value added created by the industry A02 (Forestry and logging) in the Baltic States − Latvia (LTA), Lithuania (LTU), Estonia (EST) and Finland (FIN) for the period of 2000-2014 in order to identify the most important reasons, which cause significant differences in the economic efficiency of the industry A02 in LTA, LTU, EST, FIN. Industry A02 is considered in interconnection with the industries C16 (Manufacture of wood and of products of wood and cork, except furniture; manufacture of articles of straw and plaiting materials), C31_C32 (Manufacture of furniture; other manufacturing), F (Construction). The theoretical background of the current research is the Input-Output analysis, the present content of which is explored, for example, in the relevant book Input-Output analysis. Foundations and extensions by Ronald E. Miller, Peter D. Blair, and other academic publications. The empirical material of the study is the "National Input-Output tables for the period 2000-2014" available on the World Input-Output Database (WIOD).
In the paper the time series of value added per unit of total output in LTA, LTU, EST, FIN are investigated. The trend in functional form v = a · τ b + c for each of time series is calculated. With help of the trend we classify the shape of dynamics of value added of four types: increasing convex, increasing concave, decreasing convex, decreasing concave. The comparative approach allows us to recognize sufficient differences in the shape of value added trends in the industry A02 in different countries. Coefficient of variation for value added during the period of 2000-2014 calculated using trend corrected data is offered as original industry dynamics attribute what is, in quantitative terms, a measure of the level of dynamic's regularity.
The main tool applied to establish the most important reasons, which cause significant differences in the productivity of the industry A02 in LTA, LTU, EST, FIN (in the sense of value added creation), is the version of the input-output model. The sufficient differences between the relevant interindustry coefficients and allocation coefficients, and the relevant elements of the Leontief inverse and Ghosh inverse as well in corresponding industries of LTA, LTU, EST, FIN are useful in explaining the distinctions of value added creation power. The further investigations provided together with industry A02 experts have to be oriented towards explaining the most essential differences between interindustry coefficients, allocation coefficients, elements of the Leontief inverse and Ghosh inverse in order to elaborate adequate management decisions.
Note: all tables and all figures in the current paper are created by the author using NIOT data, mathematical models and Microsoft Excel tools.
Materials and methods
As mentioned in the introduction, the empirical material of the study is the "National InputOutput tables (NIOT) for the period of 2000-2014" available on the World Input-Output Database (WIOD) with its unified structured statistical information in monetary terms (www.wiod.org). The first version of the World Input-Output Database was constructed in the framework of the official WIOD Project, funded by the European Commission as part of the 7th Framework Programme. Data for 56 sectors are classified according to the International Standard Industrial Classification revision 4. The NIOT are compiled in current prices, expressed in millions of US dollars. Let us stress that the NIOT are assumed in the current research as indisputable. It is the reason to be in opinion that WIOD will be carried on for the further time period and in that way WIOD will grow as very fruitful empirical inventory for scientific and management needs.
The first step in our study is the investigation of the following time series of value added as part of total output: {v ( The trend in functional form v = a · τ b + c for each of time series using the least square method is calculated. With help of such trend the shape of value added dynamics is classified in four types: increasing convex, increasing concave, decreasing convex, decreasing concave. The comparative approach allows us to recognize sufficient differences in the shape of value added trends in the industry A02 in different countries. Coefficient of variation for value added during the period of 2000-2014 calculated by using trend corrected data is offered as original industry dynamics attribute what in quantitative terms measures the level of industry dynamic's regularity.
The main tool applied to discover the most important reasons, which cause significant differences in the productivity of the industry A02 in LTA, LTU, EST, FIN (in the sense of value added creation power), is the original version of the input-output model. Let us shortly expound the theoretical inputoutput framework and the methods used.
The original version of the input-output model is specifically constructed by the author with regard to the given structured statistical information NIOT, what represents the direct and dual systems of accounting balancing equations in millions of dollars. In order to explore the structure of the constructed model the aggregated NIOT for LTA, 2014 is shown in Table 1 . There are standard notations used in NIOT. • II_fob = Total intermediate consumption;
• TXSP = Taxes less subsidies on products;
• VA = Value added at basic prices.
• "Others" means the aggregated following indicators:
• EXP_adj = Cif/fob adjustments on exports;
• PURR = Direct purchases abroad by residents;
• PURNR = Purchases on the domestic territory by non-residents; Let us stress that massive denoted by bold symbol contains absolute values of indicators, but massive denoted by corresponding normal symbols contains relative values − ratios. For example, the components of matrix A are interpreted as interindustry coefficients. Now we can write down the direct and dual I-O models. Direct I-O model:
By definite conditions what in the real economy holds the direct I-O model can be rewritten in form:
where matrix S : = (I−A) −1 is so called Leontief inverse.
Dual I-O model:
where P , P 1 , P 2 are corresponding price indices vectors; 1 = (1, 1, ..., 1)
T .
Using the Leontief inverse this system can be rewritten in form:
As a result of dividing each row in the table by the corresponding number in the last column (total output, total import, total value added) we get the proper matrices of coefficients
As before, this massive contains relative values − ratios. For example, the components of the matrix A' are interpreted as allocation coefficients. Now we can write the I-O model in Ghosh form:
By definite conditions the first equation of model can be rewritten in form:
where matrix T : = (I−A') −1 is so called Ghosh inverse.
The equalities of models are useful in interpreting the role of interindustry coefficients, allocation coefficients, and relevant for the industry A02 elements of the Leontief inverse and Ghosh inverse as well, in the process of value added creation.
Results and discussion
Some notes about the concept of value added in microeconomics, macroeconomics and in the WIOD.
In microeconomics an acceptable definition of firm's created value added is given in the book The macroeconomic concept of value added created by an industry is explained in the European Central Bank Glossary: "value added (gross) is total output less the intermediate consumption". Eurostat definition: GDP = compensation of employees + gross operating surplus + net taxes on production and imports. The Input-Output model is necessary in order to understand logic of the definitions given by the ECB and Eurostat [4] [5] [6] .
Let us critically remark that WIOD does not explore the structure of value added, and let us define this as a substantial deficiency, because it makes impossible to investigate the distribution of created wealth between different economic agents. Table 2 shows that the industry "Forestry and logging" (A02) plays an important role in the economies of LTA, EST, FIN. For example, in Latvia in 2014 the industry A02 created 1.5 % of the total value added. Table 3 shows the industry A02 value added as part of this industry total output in the Baltic States and Finland during the period from 2000 to 2014. Let us explain that, for example, in relation to Table 1 , 0.34 = 424 : 1248. Figure 1 shows the industry A02 value added (as part of this industry total output) time series and corresponding trend lines graphically.
Analysis of the industry A02 value added time series (LTA, LTU, EST, FIN)
Our attention is drawn to the critically low value added as share in the total output in Latvia's industry A02, when compared with Lithuania, Estonia and especially with Finland. For instance, in 2014 value added in Latvia's forestry and logging industry (as share in total output of this industry) is 0.34. At the same time this indicator in Lithuania's industry A02 is 0.45, in Estonia's industry A02 is 0.43 and in Finland's industry A02 this indicator is 0.71. In Table 3 As a quantitative indicator for industry dynamic regularity or convulsively measurement the author offers the coefficient of variation calculated using trend corrected data. As an example in Table 4 trend corrected data for LTA are shown. The coefficient of variation of trend corrected value added as industry A02 dynamic's regularity indicator is: 0.12 for LTA; 0.10 for LTU; 0.06 for EST; 0.03 for FIN.
In the author's opinion these indicators give the first answer about the low value added causality in Latvia's forestry and logging industry. Indicator 0.12 in LTA versus 0.03 in FIN signalizes about convulsivelity (volatility) versus regularity. The convulsivelity of value added created by Latvia's A02 industry can also be clearly recognised in Figure 1 . value added creation productivity of the industry A02 in Latvia would be equal to Finland's proper productivity ceteris paribus, the Latvia's GDP would increase by 3524 millions of USD.
Let us note that in 2012, 2013 and 2014 the opportunity losses exceeded the value added and trend of opportunity losses increases upsetting. Table 6 3. What production features cause the comparative inefficiency of the value added creation in the Latvian industry "Forestry and logging"?
Domestic and foreign direct intermediate consumption
NIOT may be used to carry out the comparative analysis of the A02 interindustry direct demand coefficients in Latvia and Finland. We are interested in two kinds of ratios: "LTA domestic purchases LTA A02 value added LTA A02 value added if FIN A02 efficiency LTA A02 opportunity losses of value added per unit of total output against FIN domestic purchases per unit of total output" (Table 8 ) and "LTA foreign purchases per unit of total output against FIN foreign purchases per unit of total output" ( Table  9) . The results present surprising differences in the structure and volume of domestic and foreign purchases for intermediate consumption in the production process. The results are expounded in Tables 8 and 9 . Apparently, in order to produce a unit of product, the Latvian industry A02 expends sufficiently more resources then the respective Finland's industry. The format of the current paper does not allow for a detailed analysis of the reasons of such differences in the intermediate consumption structure and for the discussion of dissipating of the resources as well. Now we would only like to draw attention to the absolutely enigmatic huge intermediate consumption of the industry C16 products (99 millions USD) instead of only 2 million of respective consumption in Finland. The ratio for the domestic purchases is 211.25 and for foreign purchases is 56.23. According to the information available in mass media the officials of the industry A02 in Latvia do not worry about the low 34 cents of value added in the 1 euro total output (Table 3) . For example, the member of the board of "Latvijas Valsts Meži" Edvīns Zakovics asserts that Latvia is the most competitive among the Baltic States. "We have experienced strong development during the independence period, we have learned how to sell our products." (This text is a free translation by the author from Latvian, LETA, 17.07.2017.). Māris Liopa, the Head of the Latvian Forest Certification Council is more critical: "The economy of Finland is far ahead in their development in comparison with the Latvian economy, this is the reason why we used to exploit the Finnish experience. It seems quite normal to study Finland's' experience in such an industry as forestry. Latvia, just like Finland, owns large areas of forests, and forestry is one of the cornerstones of the national economy in both countries." (A free translation by author from Latvian, Delfi, 28.01.2018.) Māris Liopa mentiones the Finland's' Forestry Rule accepted in 2014 as a pattern for easy forest management.
Interindustry direct and total requirement coefficients between A02 and C16 in LTA, LTU, EST, FIN in 2014
In spite of the optimistic economic estimates for the industry A02 by some officials already in the paper [3] an input-output framework showed the comparative weakness of the industry A02 total factor productivity. As proved by this paper the most serious reason of relative inefficiency of the industry A02 in Latvia is wasting of resources. As it was mentioned in the introduction, the rigorous analysis of the Latvian industry A02 production dissipating features would be conducted together with experts of the respective industry. In this paper the author would like to specially stress the industries' A02 purchases from the industry C16. Let us consider direct requirement coefficients and total requirement coefficients as links between the industries A02 and C16. Table 10 provides data to compare the Latvian A02 direct domestic purchase from the industry C16 which amount tore 0.0793 with the analogous direct purchases in LTU, EST, FIN: 0.0020; 0.0154; 0.0004. Considerable differences are observed between imported 0.0147 and proper volumes: 0.0003; 0.0020; 0.0003. 
